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Abstract 

Introduction: The autogenous brachiocephalic fistula is a recognized secondary 
access for hemodialysis. However, veins in the antecubital fossa are often dam- 
aged, due to repeated venipunctures and subsequent scarring. Sometimes their 
anatomy does not enable successful arteriovenous fistula creation. In cases 
when the proximal part of the cephalic vein seemed patent, during ultrasound 
Doppler examination, we decided to use a short segment of 6 mm polytetra- 
fluoroethylene graft to connect the vein with the brachial artery. We report our 
series of this procedure. 

Material and methods: Over an 8-year period, 34 patients underwent such an 
operation. Grafts were anastomosed either to the end of the cephalic vein or 
to the side. The decision was made based on the vein condition: small-caliber 
veins were considered better for the end-to-side anastomosis. All procedures 
were performed under local anesthesia, and were well tolerated. 
Results: Thirty-three fistulas were successfully cannulated at 2-8 weeks after 
the operation. Fistula patency rates were 84%, 73% and 55% at 12, 24 and 36 
months. Comparison of two anastomosis types showed differences, 50% and 
62.8% at 36 months, yet without statistical significance (p = 0.27, log-rank test). 
Fistula patency was not influenced by patient's age, sex or comorbidities. 
Conclusions: The described procedure provides satisfactory cumulative paten- 
cy with an acceptable complication rate. It can enhance the number of cephal- 
ic veins used with its main advantages of simple surgical technique and low 
perioperative morbidity. 
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Introduction 

Radial-cephalic wrist arteriovenous fistula (AVF) is a recognized vascular 
access for haemodialysis [1]. In many patients other autogenous options are 
possible [2]. The brachiocephalic autogenous fistula (BCAF) was proved to be 
a good, if not the best, option [3]. The cephalic vein lies superficially; in the 
elbow crease it can reach the brachial artery easily. Frequently, use of a medi- 
an cubital vein is very helpful during the operation. Results are very satis- 
factory, particularly in elderly and diabetes patients [4]. Prevalence of chron- 
ic kidney disease is becoming a real problem in geriatrics. Novel markers, like 
neutrophil gelatinase-associated lipocalin (NGAL), kidney injury molecule-1 
(KIM1) and cystatin C, proved their value in assessing renal function, partic- 
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ularly in elderly patients with another risk factor for 
kidney damage, such as hypertension or diabetes [5]. 

However, veins in the antecubital fossa are often 
damaged due to repeated venipunctures and 
subsequent scarring. Sometimes their anatomy 
does not enable successful AVF creation. In such 
cases basilic vein transposition or arteriovenous 
bypass graft were advised [6]. However, prolonged 
hemodialysis patient survival and need for patent 
vascular access compels vascular surgeons to look 
for more options. A simple method of brachio- 
cephalic fistula with interposition of a short seg- 
ment of polytetrafluoroethylene (PTFE) graft was 
proposed by Polo et ai [7]. The authors used a pros- 
thesis to connect the side of the brachial artery to 
the side of the cephalic vein. Intimal hyperplasia 
(IH) close to the graft-vein anastomosis was the 
most common complication observed in the study. 
End-to-side anastomoses develop IH more fre- 
quently than end-to-end anastomoses [8]. 

The study compared both anastomosis types 
and assessed the influence of different factors on 
long-term patency of the vascular access. 

Material and methods 

Over an 8-year period, 34 patients underwent an 
operation of brachiocephalic fistula using a short 
segment of a prosthesis. 

Preoperative vein mapping with Doppler ultra- 
sound was performed in all cases. When the cephal- 
ic vein was patent and the diameter was above 
3 mm a patient was selected for brachiocephalic 
fistula. Inclusion criteria for graft interposition were: 
long distance between artery and vein, especially 
in obese individuals, with no chances for tension- 
free anastomosis, fibrotic vein at the elbow level, 
thrombosis of the previously constructed BCAF, 
inappropriate for simple thrombectomy, with wide 
and patent proximal part of cephalic vein. 

All patients gave their informed consent. The 
study was approved by the Medical University Eth- 
ic Committee. 
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Surgical technique 

Local anesthesia using 1% lidocaine was applied. 
An oblique incision at the elbow crease was made 
in most cases. In a few patients two longitudinal 
skin incisions over the artery and vein were made. 
The distal part of the brachial artery was exposed 
in a typical way. A healthy segment of the cephal- 
ic vein was located and mobilized. The vein was 
flushed with heparinized saline. Arteriotomy utmost 
length was 6 mm. A 3 cm to 6 cm graft segment 
(6 mm standard wall GORE-tex stretch, WL Gore) 
was used. Nineteen grafts were anastomosed to 
the end of the cephalic vein. End-to-side venous 
anastomosis was reserved for small-caliber veins, 
when end-to-end anastomosis might be unfeasi- 
ble because of diameter disproportion. Venotomy 
length was 12-15 mm, with caution to minimize the 
anastomosis angle. The venous end of the graft was 
cut at a bias to increase diameter. Blood stream 
was directed upwards, to avoid edema of the fore- 
arm (Figure 1). Antibiotic prophylaxis (cefuroxime) 
was used in all cases. 

Statistical analysis 

Kaplan-Meier method was used to calculate ac- 
cess survival. Cox regression was used for multi- 
variate analysis of access survival. Two groups (ana- 
stomosis types) were compared by using a log-rank 
test. Statistical analysis was performed with 
Statistica 10 for Windows. 

Results 

Thirty-four graft-fistulas were constructed in 
34 patients as a primary or secondary access. 
Patients' demographic data are collected in Table I. 
One case was early complicated with a hematoma 
and infection, requiring graft removal within one 
month. Thirty-three fistulas were successfully can- 
nulated at 2-8 weeks after the operation. Dialysis 
centers were asked to use only the cephalic vein 
and avoid graft puncture. 

B 




Figure 1. Different types of venous anastomosis. End-to-side (A) and end-to-end (B) 
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Table I. Patient characteristics {n = 34) 



Variable 


Value 


Age [years] 


68.3 ±10.6 


Sex (% male) 


61.8 


Diabetes mellitus [%] 


23.5 


Coronary heart disease [%] 


29.4 


Heart failure [%] 


35.3 


Obesity (BMI > 30 kg/m 2 ) [%] 


32.4 



Doppler ultrasound examination was performed 
at 3 and 12 months (Figure 2). All prostheses were 
properly healed; no perigraft fluid was noted. Blood 
flow rates were between 660 ml/min and 2340 ml/ 
min (average 1101 ±372 ml/min). 

In 1 patient graft thrombosis was noted after 
9 months. Thrombectomy was unsuccessful because 
of hyperplasia in both graft sides. The cephalic vein 
was severely narrowed and fibrotic in that area, but 
its proximal segment remained patent. The graft 
was removed and blood flow was restored using 
a segment of the basilic vein. One fistula required 
revision and balloon angioplasty of the subclavian 
vein at 17 months, because of arm edema. No oth- 
er reoperations were performed in that series. 

Steal syndrome was not observed in that series. 
We observed one case of hyperkinetic fistula, with 
flow rate of 2340 ml/min. 

Fistula patency rates were 84%, 73% and 55% 
at 12, 24 and 36 months (Figure 3). Comparison of 
two anastomosis types (Figure 4) showed differ- 
ences, 50% and 62.8% at 36 months, yet without 
statistical significance (p = 0.27, log-rank test). Fis- 
tula patency was not influenced by patient's age, 
sex and comorbidities. 



Discussion 

Brachiocephalic fistula, being at low risk of throm- 
bosis, is the access of first choice in the upper arm. 




Figure 2. Duplex examination of prosthesis implanted in e 
Doppler examination shows blood through cephalic vein 



Primary patency of the fistulas was comparable to 
that of radiocephalic fistulas [9]. Unfortunately, the 
procedure is often aborted if the cephalic vein is 
found unsuitable, usually because of synechiae from 
prior venipuncture. Traditional options assume exten- 
sive operation (elevation/ transposition of basilic 
vein or graft implantation reaching an axillary vein), 
requiring general anesthesia [10]. We propose anoth- 
er possibility of vascular access: a relatively quick 
and simple procedure, satisfactory patency and 
saved basilic vein for future use. 

Our original idea was to change traditional end- 
to-side venous anastomosis into end-to-end, with 
better hemodynamics and fewer complications 
caused by intimal hyperplasia (IH). In fact, IH was 
the reason for fistula failure rarely in our study. Most 
fistulas stopped because of destruction of the vein: 
aneurysmal dilatation, large subcutaneous hema- 
tomas, etc. 

An antiproliferative effect of la-25-dihydroxy- 
vitamin D 3 on smooth muscle cells was recently 
studied. Hyperplasia developing in vascular anas- 
tomoses was significantly lowered [11]. That find- 
ing may be important because vitamin D 3 deficit is 
a common finding in hemodialysed patients. 

Demographics (mean age > 65 years) and com- 
orbidities of patients involved in our study strong- 
ly suggested low-risk operation, preferably in local 
anesthesia. The relatively small procedure, with 
quick recovery and hardly any complications, can 
be performed in patients previously disqualified 
from surgery. Central venous catheters are the 
worst option for hemodialysis patients; their use 
increases all-cause, infection-related and cardio- 
vascular mortality risk as compared to patients with 
an arteriovenous access - fistula or graft [12]. Thus, 
even elderly patients should have a chance for an 
optimal arteriovenous access. 

Use of a short segment of PTFE is a rare option 
for arteriovenous fistula creation and reconstruc- 




id-to-side fashion. B-mode shows properly healed graft (A), 
a few centimeters above the anastomosis (B) 
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Figure 4. Differences in patency by anastomosis type 



tion. Prosthetic grafts for hemodialysis are often 
perceived as a quick solution for older, sicker dial- 
ysis patients who are not expected to outlive the 
limited life span of the graft [13]. Its main draw- 
backs, such as infections and thrombosis, were 
almost absent in our study. The infection rate was 
only 2.9% {n = 1). That may be explained by a rela- 
tively small portion of artificial material used for an 
operation and cannulation done to the vein. 

The idea to use short PTFE segments to repair 
the native fistula was described by Georgiadis 
et al. [14]. Grafts were used to bridge a stenotic/ 
thrombotic lesion and not for cannulation. They 
compared favorably to purely native repair and did 
not alter the autologous behavior of the initial 
access. Thus, "the venous capital" was spared for 
future use. 

Average graft patency ranges from 24% to 54% 
at 24 months [6, 15]. In our series the patency of 
vascular access was 73% at 24 months, which is 
comparable to native fistula [16]. Use of the pros- 
thesis in our study had no negative impact on the 
final results. Comparison of arteriovenous fistulas 
(AVF) and arteriovenous grafts (AVG) has been stud- 
ied recently; patency achieved by AVG and AVF at 
24 months was 57% and 62% respectively [17]. 

We observed one aneurysmatic dilatation of the 
fistula. It affected a female patient with previous 
radial-cephalic fistula, and several additional pro- 
cedures. She returned to hemodialysis after loss of 
a kidney transplanted a few years earlier. Ultra- 
sound examination revealed significant dilatation 
of the brachial artery (9 mm) and cephalic vein 
(10 mm at elbow crease). We were afraid of excessive 
flow and/or steal syndrome after direct connection 
of such large vessels. A graft was supposed to work 
as a banding, used frequently for correction of high 
blood flow [18]. However, blood flow was 2340 ml/ 
min after 3 months [19]. 

Traditionally, we used grafts of 6 mm in diame- 
ter. With the above experience, we can recommend 



5 mm tubes, at least in some cases, to avoid exces- 
sive flow and possible cardiotoxicity. Anastomosis 
with the distal part of the brachial artery spares the 
more proximal segment for future possible use for 
basilic vein transposition or classical prosthesis 
implantation. 

Choice of the anastomosis type was decided 
during the operation by the surgeon. End-to-end 
anastomosis is alleged as better than end-to-side. 
However, it was not always possible to use it 
because of small caliber of the cephalic vein. End- 
to-side anastomosis was done to minimize the 
angle; it ranged from 15° to 30°. The influence of 
anastomotic angle has been investigated in the lat- 
ter type in a number of studies. Angles of 90°, 45° 
and 15° were studied. The 15° anastomosis showed 
the best hemodynamic properties [20]. In another 
study on ten patients, incorporation of a flow dif- 
fuse r and a 15-degree anastomotic angle signifi- 
cantly increased patency of the prosthetic brachial 
artery to axillary vein grafts [21]. A sophisticated 
venous anastomosis resulted in unbelievable 100% 
patency at 24 months. 

Elderly and diabetic patients with high comor- 
bidity are becoming an important hemodialysis pop- 
ulation. Particularly, patients with diabetes and 
endothelium dysfunction are prone to cardiovas- 
cular complications and thrombosis vascular access 
[22]. Destroyed arterial and venous vasculature raise 
a challenge to surgeons and nephrologists to cre- 
ate a satisfactory vascular access. Access surgery 
should be more flexible, to meet changing needs 
and possibilities. 

The described procedure provides satisfactory 
cumulative patency with an acceptable complica- 
tion rate. It can enhance the number of cephalic 
veins used with its main advantages of simple sur- 
gical technique, low perioperative morbidity and 
beneficial results. 
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